Relationship of periventricular overgrowth to hydrocephalus in brains of fetal rats exposed to benomyl.
Benomyl, a benzimidazole fungicide, was administered by gavage to pregnant Sprague-Dawley rats in a daily dose of 62.5 mg/kg of maternal body weight beginning at gestational day (GD) 7. Fetuses examined histologically at GD16 or GD20 revealed a high incidence of craniocerebral anomalies--82.6% of those examined at GD16 and 100% of those examined at GD20. Hydrocephalus occurred in 65.2% of fetuses examined at GD16 and in 58.8% at GD20 but was more severe in the GD20 fetuses. A second common anomaly, termed periventricular "overgrowth" (PVO), consisted of subependymal cell masses that in some fetuses obliterated normal subcortical structures. PVO occurred in 34.8% of fetuses examined at GD16 and 76.5% at GD20. The size of the subependymal masses and the regions involved were considerably greater in the GD20 than the GD16 fetuses. Less common anomalies in the GD20 fetuses were periventricular necrosis (41.2%), a single fetus with exencephaly and another with porencephaly. In the majority of malformed fetuses, the severity of hydrocephalus did not parallel the severity of PVO around the lateral and third ventricles. PVO involved tissues surrounding the cerebral aqueduct in 17.4% of GD16 fetuses and 38.2% of GD20 fetuses. This "overgrowth" distorted the cerebral aqueduct in a large number of fetuses with ventriculomegaly, and at GD20 moderate and severe ventriculomegaly was in every instance associated with a narrow or completely occluded cerebral aqueduct. These relationships suggest that PVO in the midbrain may play a role in the production of aqueductal stenosis and hydrocephalus in this experimental model.